Background: Many studies have suggested that major depressive disorder (MDD) is often associated with cognitive dysfunction. Despite this, guidance addressing assessment of cognitive dysfunction in MDD is lacking. The aim of this study was to examine psychiatrists' perceptions and evaluation of cognitive dysfunction in routine practice in MDD patients across different countries. Method: A total of 61 psychiatrists in the US, Germany, France, Spain, Hong Kong, and Australia participated in an online survey about perceptions of cognitive dysfunction in MDD patients, evaluation of cognition and instruments used in cognitive evaluation. Results: Most psychiatrists reportedly relied on patient history interviews for cognitive evaluation (83% in France and approximately 60% in the USA, Germany, Australia and Hong Kong). The remainder used a cognitive instrument or a combination of cognitive instrument and patient history interview for assessment. Of those using instruments for cognitive assessment, only nine named instruments that were appropriate for cognitive evaluation. The remainder reported other clinical measures not intended for cognitive evaluation. Conclusions: Overall, psychiatrists in routine clinical practice value the assessment of cognitive in MDD. However, there is a lack of standardization in these assessments and misconceptions regarding proper assessment.
Introduction
Major depressive disorder (MDD) is a mental disease characterized by reduced mood, low selfesteem and loss of interest or pleasure in normally enjoyable activities. MDD is one of the most prevalent mood disorders; the National Comorbidity Survey (NCS) reported a lifetime prevalence of 16.2% and a 12-month prevalence of 6.6% in the US population [Kessler et al. 2005] . In Europe, the 12-month prevalence was estimated at 6.9% [Wittchen et al. 2011 ]. The World Health Organization (WHO) ranks depression as the fourth leading cause of disability worldwide [Murray and Lopez, 1996] and projects that it will be the second leading cause of disability by 2020 [Lopez and Murray, 1998 ].
MDD does not only affect mood. It has also been widely associated with deficits in cognition [Baudic et al. 2004; Beats et al. 1996; Grant et al. 2001; Maalouf et al. 2011; Merriam et al. 1999; Nebes et al. 2003; Purcell et al. 1997; Reppermund et al. 2007 ]. Cognitive symptoms of diminished ability to concentrate and indecisiveness are part of the diagnostic classification of MDD according to the American Psychiatric Association's Diagnostic and Statistical Manual of Mental Disorders (DSM-IV). MDD has been shown to affect cognitive domains of attention, concentration and memory. Other affected domains may include executive function, social cognitive performance, reasoning and problem solving. The extent to which these domains are affected in MDD is still a matter of discussion among researchers [Austin et al. 2001; Gualtieri et al. 2006 ].
Given the centrality of cognitive dysfunction in MDD, it would follow that assessment of cognition is an important part of MDD disease evaluation. In actuality, little is known about physician perceptions of cognitive dysfunction in MDD or the clinical assessment of cognitive deficits in MDD in routine practice. Currently, there is no guidance for assessing cognitive dysfunction in MDD. Additionally, little is known about the clinical use of cognitive assessment instruments. Given the lack of information on this issue, the purpose of the survey was to examine: (1) psychiatrists' perceptions of cognitive dysfunction in MDD; (2) routine assessment of cognitive dysfunction in MDD patients in clinical practice; and (3) use of cognitive dysfunction instruments in clinical assessment.
Methodology

Study design
In March 2012, 786 psychiatrists from 6 countries were identified from a proprietary physicians list and were invited via email to participate in a cross-sectional, web-based survey. Psychiatrists from the US, France, Germany, Australia, Spain and Hong Kong were eligible to complete the survey provided they: (1) did not practice psychoanalysis; (2) prescribed drug therapies for their patients; (3) regularly assessed cognition in patients; (4) saw at least 50 patients per month with schizophrenia, MDD and bipolar disorder (BPD); and (5) obtained their medical degree between 1977 and 2009. All psychiatrists received the same set of questions. The survey link was disabled when the desired number of psychiatrists in each country completed the survey and psychiatrists were compensated by between €70 and €177 for their time depending on country.
Survey components
The survey was developed by Creativ-Ceutical and divided into three sections, each with multiple subparts. The first section of the questionnaire comprised questions for eligibility screening. The survey was terminated if any exclusion criteria were met. The second section consisted of sociodemographic questions regarding gender, country of residence, practice setting (rural or urban) and work environment (public, private or both). The last section contained questions on psychiatrists' knowledge, attitude and insight on: (1) the cognition status of their MDD patients; (2) standard guidelines for cognition assessment; (3) the methods of routine cognitive assessment; and (4) use of cognitive assessment instruments and perception of robustness and sensitivity of such instruments. Answers included yes/no responses, rankings, multiple choice and open-ended responses.
Survey responses on the method of cognitive assessment were captured by three options: (1) use of patient history interview; (2) use of cognitive function instruments; and (3) use of both methods. The patient history interview method included gathering qualitative information about the patient's ability to act in a socially apt manner and to organize and communicate information effectively. Cognitive assessment instruments were defined as the use of standardized tools to obtain a score relative to the norm for cognitive domains.
The cognitive instruments reportedly used by psychiatrists were assessed for appropriateness for use in MDD against the five criteria for cognitive assessment instruments proposed by the Measurement and Treatment Research to Improve Cognition in Schizophrenia (MATRICS) initiative. The MATRICS program was initially designed by the National Institute of Mental Health (NIMH) to support the development of pharmacological agents for improving neurocognitive impairments in schizophrenia [Kern et al. 2004 ]. The MATRICS Consensus Cognitive Battery (MCCB) for clinical trial [Nuechterlein and Green, 2006 ] is a battery of tests approved by the US Food and Drug Administration (FDA) [Buchanan et al. 2005 ] based on five preset criteria: (1) test-retest reliability; (2) utility as a repeated measure; (3) relationship to functional outcome; (4) potential changeability in response to pharmacological agents; and (5) tolerability and practicality for clinical setting. Instruments were assessed for these criteria by an expert group and Creativ-Ceutical in-house statisticians. Though the MATRICS criteria are intended for use in schizophrenia, the criteria are being tested for selection of instruments for MDD Nuechterlein et al. 2008 ]. Therefore, this study used these criteria for evaluation of reported cognitive instruments for use in MDD.
Psychiatrists answered questions separately for schizophrenia, MDD and BPD patients. For the purpose of this study, only MDD-related questions were analyzed. The combined responses to questions on all three diseases are reported in a separate analysis.
The entire survey took approximately 45 minutes to complete and participating psychiatrists were compensated for their time. The survey was designed by Creativ-Ceutical and was approved and sponsored by Takeda Pharmaceuticals International.
Data collection and analysis
The survey was translated into French, German and Spanish, and respondents answered questions in their native language; psychiatrists in Hong Kong completed the survey in English. All responses were translated back into English and stored in a comprehensive database for analysis. Psychiatrists' understanding of the questionnaire was evaluated to identify any inconsistency in answers. Means were calculated for continuous variables and frequencies were calculated for categorical variables overall and by country. All personal data collected during the study were treated confidentially. The study sponsor had no role in the data collection or analysis. Institutional Review Board (IRB) approval was not sought in this study as this constituted market research.
Results
Sociodemographic profile
A total of 61 psychiatrists from six countries completed the survey [USA (n = 15), Germany (n = 10), France (n = 12), Spain (n = 10), Hong Kong (n = 6) and Australia (n = 8)]. Gender and working environment distributions were similar between countries. Overall, the sample was 64% male and 36% female. More than 80% of the participants reported working in an urban environment. Hong Kong was an exception, with all male participants working in an urban environment. The average psychiatrist in the sample had 18 years of clinical practice experience. This number was slightly lower in Hong Kong, with an average of 12.5 years of clinical experience. The distribution of public and private workers differed among countries. In the USA, most participants worked in private organizations, while in Hong Kong all participants worked privately. In France, Germany and Australia, the majority of participants worked in the public sector. In Spain, all participants worked in the public sector (Table 1) .
Patients' profile
On average, participants saw approximately 67 MDD patients per month. The highest mean number of MDD patients seen was in the USA (n = 102) and Germany (n = 96). Australia saw the lowest mean number of MDD patients (n = 34) ( Table 2 ). The majority of participants reported regularly assessing cognitive dysfunction in their MDD patients. Those who reported not assessing cognition in MDD (7%) reported that this was not a relevant aspect of the disease.
When participants estimated the level of cognitive dysfunction in their MDD patients, US psychiatrists reported that roughly 45% of their MDD patients were cognitively impaired; among these, 6% were reported to be severely cognitively impaired. In Australia, 51% of patients were judged to have no cognitive impairment. Psychiatrists in all other countries estimated ≥50% of their MDD patients had cognitive dysfunction. In Hong Kong, psychiatrists estimated 100% of MDD patients were cognitively impaired and 29% of these were severely impaired ( Table 2) .
Assessment of cognitive dysfunction for patients with MDD
In assessing cognitive dysfunction, most psychiatrists (61%) relied solely on the patient history interview. The remainder reported using cognitive instruments or a combination of cognitive instruments and patient history interview for cognitive evaluation. The USA and Spain were the only countries in which some psychiatrists used both the patient history interview and a cognitive instrument. Spanish psychiatrists reported equal use of patient history interview and cognitive instruments (Figure 1) .
Cognitive dysfunction assessment using instruments
Psychiatrists who reported using instruments for cognitive assessment were asked to specify the names of the instruments used (up to 10). The Mini Mental Status Examination (MMSE) was the most commonly cited instrument by psychiatrists across all countries (n = 19). While it is used for the assessment of cognition in some disorder such as Alzheimer's disease, MMSE has not been tested in MDD patients. Other cognitive function instruments listed by psychiatrists were designed to diagnose mental diseases or to evaluate illness severity rather than cognition status. Eight psychiatrists cited instruments for assessing depression severity rather than cognitive assessment tools, including the Hamilton Depression Rating Scale (HAM-D), Montgomery Asberg Depression Rating Scale (MADRS), Beck Depression Inventory (BDI), Geriatric Depression Scale (GDS) and Personal Health Questionnaire Depression scale (PHQ-9). One psychiatrist reported the use of the Positive and Negative Syndrome Scale (PANSS), a tool to assess symptoms in schizophrenia, and one reported the neuropsychological battery of the Consortium to Establish a Registry for Alzheimer's Disease (CERAD). Many psychiatrists reported other clinical measures or irrelevant answers (e.g. 'clinical interview', 'neuropsychological test', 'lobe clinical assessment', etc.). These answers were aggregated as 'other' for the analysis (Figure 2 ).
Of the 29 instruments named by psychiatrists, only 6 could be considered appropriate cognitive assessment tools based on the MATRICS criteria: Trail Making Test and Wechsler Memory Scale (MCCB subtests), the Stroop test (CogState subtest), Digit span (WAIS battery subtest), Hawie-R (German version of the WAIS battery tests) and
Coping Attitudes Scale (CAS) (Figure 2 ). Among these tests, CAS, reported by one US psychiatrist, is the only instrument that has been evaluated in an MDD population [DeJong and Verholser, 2007] .
Discussion
This survey was intended to gain an understanding of practicing physicians' perceptions of cognitive dysfunction in MDD and real-world use of cognitive assessment instruments. Despite a small sample, the participants were diverse in terms of work environments, practice settings, clinical experience and countries (Table 1) .
The findings of this study show that psychiatrists are aware of cognitive dysfunction in MDD patients; psychiatrists classified 66% of MDD patients as mildly to severely cognitively impaired. This result must be interpreted with the understanding that eligibility criteria excluded psychiatrists who did not routinely assess cognitive dysfunction in MDD, schizophrenia or bipolar disorder. Additionally, results of cognitive classification must be interpreted with caution as these were based on psychiatrists' self-report. Psychiatrists reported a variety of different methods for cognitive evaluation and different methods may lead to different cognitive classification.
Despite the heightened awareness and substantial evidence that depression negatively affects cognition, formal cognitive evaluation plays a small part in the clinical management of MDD patients [Gualtieri and Morgan, 2008] . The majority of psychiatrists reported evaluation of cognition through the patient history interview. While the patient history interview is commonly used in clinical practice, it may not allow an exhaustive and accurate cognitive diagnosis. Cognitive domains of psychomotor slowing, memory or language functions [Gualtieri et al. 2006 ], visual learning, verbal learning and social performance [Chamberlain and Sahakian, 2004; Cusi et al. 2011] are seldom or ever evaluated in the patient Survey responses were categorized into three options: (1) use of patient history interview;
(2) use of cognition instruments; and (3) use of both these methods. Results are shown as a percentage.
history interview. This information is important for practitioners to remember if relying solely on the patient history interview as their method of cognitive assessment.
Cognitive instruments provide an objective assessment of cognitive dysfunction. Ideally, these should have a complementary role to the patient history interview. The present study revealed that, of those psychiatrics using cognitive instruments in MDD, few were actually using appropriate instruments (Figure 2 ). Many of these instruments were inappropriate for the intended population and disease state. Further, many of the cited instruments were not even tests of cognition but rather of disease severity. Taken together, these results show there may be misuse and confusion regarding instruments for assessing cognitive dysfunction in MDD patients.
It is important to keep in mind that the results of this study are based on a small sample of psychiatrists from each country. Additionally, these psychiatrists volunteered to participate from a proprietary list of psychiatrists. Therefore, these samples may not be representative of general population of psychiatrists. Future studies may further test these results with a larger sample of psychiatrists.
Standardized guidance on cognitive assessment in routine clinical practice may address many of the deficits seen in this study, such as the high number of psychiatrists relying only on the patient history interview for cognitive evaluation (Figure 1 ) and the high rate of misuse of cognitive assessment instruments (Figure 2) .
In conclusion, our study demonstrates the importance of increasing awareness among psychiatrists of appropriate cognitive assessments and use of these instruments.
